Today, an increasing incidence of severe complications of cardiac malformations in adult patients must be expected since the life expectancy of such individuals is prolonged due to improved management. A 32-year-old woman with corrected transposition of the great arteries (CTGA) was admitted to the intensive care unit because of cardiac decompensation. Information provided by multiplane two-dimensional transesophageal echocardiography was not sufficient for an unequivocal explanation of the cardiac decompensation. In CTGA uncommon complications may cause pulmonary edema. Using dynamic three-dimensional echocardiography to reveal function, volume parameters and the morphology of both ventricles and to exclude additional complications may be considered an adequate diagnostic tool for responding to this challenge. (Jpn Heart J 36: 819-824, 1995) 
I
N recent years the management of congenital heart disease in the adult has become an important field. Because of the rapid development of pediatric cardiology and pediatric heart surgery an increasing number of individuals survive childhood. From this situation many complications may arise, representing a new challenge for adult cardiologists. In corrected transposition of the great arteries (CTGA), which is characterized by an atrioventricular discordance combined with a ventriculoarterial discordance, the symptoms of the patient may depend on associated lesions which can be treated surgically. On the other hand, every intervention must be considered critically, since it may upset the very subtle hemodynamic equilibrium. As it is known from previous studies, patients with CASE REPORT
A 32-year-old woman suffering from heart failure and pulmonary hypertension due to CTGA with a visceral-atrial situs solitus, known since childhood, was recently hospitalized because of pulmonary edema due to cardiac decompensation. In 1993 an interventricular septal defect associated with the CTGA was covered with a dacron patch, a pulmonary valvular stenosis was opened up by a commissurotomy and a DDD-pacemaker was inserted because of advancedgrade congenital atrioventricular block.
Soon after the most recent admission volume-controlled mechanical ventilation with a positive end-expiratory pressure of 10mm Hg had to be employed, since the pulmonary edema did not respond to conventional measures and was maintained by her severe pulmonary hypertension of about 100/50mm Hg. Adrenaline was administered by continuous infusion (up to 2mg/h) to elevate systemic arterial pressure above the level of the pulmonary artery pressure using a pulmonary catheter for hemodynamic monitoring. Not until 16 hours of treatment could the patient be extubated and the catecholamine replaced fully by amrinone when the pulmonary edema had finally responded to large-dose diuretic therapy.
During mechanical ventilation, but after hemodynamic stabilization, transesophageal Doppler and two-dimensional (2-D) echocardiography using a multiplane probe as well as dynamic three-dimensional echocardiography (DTDE) using parallel scanning were performed employing the TomTec-EchoScan, because transthoracic echocardiographic reading conditions were found to be insufficient. Digital data of 181 slices recorded by transesophageal parallel scanning were acquired within 10 minutes. A hemodynamically important insufficiency of the tricuspid valve, which is the systemic atrioventricular valve in CTGA, was discovered by multiplane TEE-Doppler-examination and the left atrium was found to be enlarged by 2-D TEE. But a muscular subaortic stenosis could not be excluded as the cause of cardiac decompensation. The individual anatomy of the malformation was not sufficiently clear using 2-D TEE. The subsequent three-dimensional image reconstruction revealed a small and very hypokinetic aortic-linked, systemic ventricle, which had the anatomic characteristics of the right ventricle, including the tricuspid valve. The pulmonary ventricle was demonstrated to have the anatomic characteristics of the left ventricle ( Figure  1 ), including the bicuspid atrioventricular valve (mitral valve) which was shown to be located parallel and adjacent to the pulmonary artery (Figure 2a and b) . The aortic-linked, anatomically right ventricular outflow tract could be visualized as well and was found not to be narrowed (Figure 3a and b) . The systemic atrioventricular valve was confirmed to be incompetent (Figure 1 ). The continuous morphology of the malformed and surgically repaired heart could be exclusively imaged using DTDE. The volumes of the aortic-linked ventricle and the pulmonary ventricle were measured from the same three-dimensional data set. An appropriate long axis (LA) through the ventricle was defined. The axis was always defined by two points which were set in three perpendicular cut planes. Afterwards, 25 to 30 parallel short axis slices (thickness 3mm) were reconstructed in which the planimetrical analysis of the ventricular cavities was carried out. Outlining was performed for both end-diastolic and end-systolic images at each plane. The papillary muscles were outlined as part of the endocardial border and thereby excluded from the ventricular cavity. Slice by slice there was a summation of the corresponding subvolumes (Figure 4 ). End-systolic and end-diastolic volumes (ESV, EDV), stroke volume (SV), cardiac output (CO) and cardiac index (CI) were calculated from the sets of slices and the mean heart rate during data acquisition. The volumes of the systemic ventricle were determined to be significantly smaller than the corresponding volumes of the pulmonary ventricle (Table) . Ultrasonic measurement of CO was performed simultaneously by thermal dilution and according to Fick (Table) . 
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DISCUSSION
The hemodynamic situation dominated by severe congestion and pulmonary hypertension could be sufficiently explained visualizing the kinetics, size and wall thickness of both ventricles and by exact volumetry of the ventricular cavities. The small aortic-linked ventricle was shown to eject a smaller volume than the pulmonary ventricle, the contractility of which was found to be comparable with that of a slightly hypokinetic left ventricle. In addition, the SV of the right but aortic-linked ventricle was slightly overestimated by echocardiographic volumetry in comparison with the determination according to Fick because of a slight insufficiency of the pulmonary atrioventricular valve. But the refractory pulmonary edema was found to be caused by both ventricles and an important incompetence of the systemic atrioventricular valve (tricuspid valve) that is frequently found in CTGA.3) In contrast to other cases of CTGA,1) in this patient the morphologically right ventricle, which was exposed to a high systemic pressure load, was not capable of increasing its muscular mass over a long period of adaptation. Although it is well known that echocardiography plays a decisive role in the diagnosis and the follow up of CTGA,2,4) transthoracic echocardiography may be difficult because of the rotation of the heart, which can displace the apex.5) Better results can be obtained by multiplane TEE, especially during mechanical ventilation. If the cause of rapid cardiac decompensation in a patient is not clear, DTDE can be successfully employed as an additional approach because uncommon complications of CTGA like obstruction of the systemic ventricular inflow or outflow tract due to adaptive hypertrophy can be ruled out.6) Therefore, the individual and continuous morphology must be visualized in de- 
